This series of two papers focuses on the determination and clarification of the characteristics of the forced response of bladed disks that exhibit a mistuning pattern that is either harmonic or partial. Harmonic mistuning refers to single wavelength variations in structural properties along the disk while partial mistuning is associated with blade characteristics that are random in a specific sector and tuned elsewhere. The results of this analysis demonstrate that many features of the response of these simple systems match not only qualitatively but also quantitatively their counterparts on randomly mistuned bladed disks. Relying on these similarities, simple and reliable approximations of the localization factor and of the mean response are easily derived that exemplify the usefulness of harmonic and partial mistuning patterns. Finally, it is demonstrated both theoretically and by comparison with simulation results that the maximum amplitude of response of a disk closely follows a Weibull-type distribution in all coupling situations, from very weak to very strong.
PARTIAL MISTUNING
The localization of both the free and forced responses of weakly coupled mistuned bladed disks which was exemplified in the companion paper,
Figs. 1.2-I.7,1 is symptomatic of a general lack of transmission of "information" across the disk, especially when the damping effects dominate. This property implies in particular that the response of a specific blade will only depend on the properties of a few of its neighbors. It is thus conjectured that the behavior of the jth blade of a weakly coupled disk can be closely represented by its response for the partially mistuned disk with the given deviations in This paper was originally presented at ISROMAC-7.
Corresponding author. Tel.: (480) 965-1484. Fax: (480) 965-1384. E-mail" mignolet@enuxsa.eas.asu.edu. To avoid duplication, all equations and figures marked with a roman numeral in this part will refer to the equations and figures with the same numbers in Part I. To demonstrate the validity of this assumption, simulation studies were conducted on the system shown in Fig. 1.1 N and r-3 which will be used throughout this second part. Clearly, for very low coupling stiffnesses (kc-2,000N/m in Fig. 1 ), the agreement is excellent over the entire range of amplitudes. As the level of coupling is increased, see Fig. 2 for kc-4,543N/m, the accuracy of this approximation deteriorates, especially near the peak of the distribution, but it still provides a reasonable model of the exact probability density function. Extending the size of the mistuning zone to five blades (M-2) provides an improved approximation of the distribution of the response, especially near the peak, as can be seen in Fig. 2 
where Jnt is the tuned response of blade n, i.e.
.<nt :-0 
Using Eqs. (5) and (6) (Wei and Pierre, 1988; Castanier and Pierre, 1993) (9) where h' n is the amplitude of the steady state response of the nth assembly corresponding to a harmonic excitation of magnitude F00 applied on the first one. The determination of'7 in a randomly perturbed system is in general intractable but asymptotic results can be derived in the limits of weak and strong coupling. In the case of a chain of damped single-degree-of-freedom systems, it has been shown by Castanier and Pierre (1993) Castanier and Pierre (1993) (1) / (2) 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 FIGURE 5 Localization factor as a function of cr/R 5/R corresponding to the weak ("l") and strong ("2") localization limits, to the alternate mistuning model ("3"), and to Monte Carlo simulation ("o", from Castanier and Pierre, 1993 
In a fully random mistuned system, the amplitudes of the short wavelength components of the local modeling of the fluctuations in structural properties vary spatially. Thus, to account for these changes, it is necessary to model the mistuning strength/3 as a random variable with standard deviation cr in Eqs. (18) and (19) . Then, the localization factor is
where Pek(/) is the probability density function of the stiffness fluctuations 6ky. 
To assess the validity of the present alternate mistuning model, the above approximation of the localization factor was compared to the exact values obtained by Castanier and Pierre (1993) for the situation c 2 (midband frequency, A ikcg/R) and 6/R-r/R (see Fig. 5 ). The excellent matching seen in this figure in the mild to strong localization range, i.e. 5/R-r/R _> 1, clearly demonstrates the worth of the present model not only in the strong localization limit but also and more importantly in the weak to strong transition. In fact, the use of the weak localization limit, Eq. (10) The determination of the distribution of the maximum amplitude of response observed on a typical disk is an especially important problem in the present context since this probability density function is associated with the fatigue life of the disk. Unfortunately, probability theory provides only a limited number of results pertinent to the characteristics of the maximum Amax Of a series of random variables Aj., j 1,2,..., N. In particular, if these random variables are independent it can be shown that 
When the number N of random variables becomes large, it can be shown (Gumbel, 1958) (34) for some parameters c,/3 and a0. Although Eq. (32) is valid only for independent random variables A./, it has been shown (Gumbel, 1958) "
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where the components 2}0) and '}) can be efficiently computed from Eqs. 0.29)-0.34).
SUMMARY
In this second paper, the exact characteristics of partially mistuned bladed disks have been investigated to provide phenomenological insights into and analytical results on the effects of fully random mistuning on the response of these systems. The contributions of the present investigation can be summarized as follows.
(1)
Both the qualitative and quantitative aspects of the forced response of weakly coupled bladed disks can accurately be predicted by considering partially mistuned system in which only a few, from 3 to 9, consecutive blades have structural properties that differ from their design counterparts. This finding was then shown to produce dramatic computational savings in the computation of the random forced response of mistuned weakly coupled bladed disks. Economic and environmental factors are creating ever greater pressures for the efficient generation, transmission and use of energy. Materials developments are crucial to progress in all these areas: to innovation in design; to extending lifetime and maintenance intervals; and to successful operation in more demanding environments. Drawing together the broad community with interests in these areas, Energy Materials addresses materials needs in future energy generation, transmission, utilisation, conservation and storage. The journal covers thermal generation and gas turbines; renewable power (wind, wave, tidal, hydro, solar and geothermal); fuel cells (low and high temperature); materials issues relevant to biomass and biotechnology; nuclear power generation (fission and fusion); hydrogen generation and storage in the context of the 'hydrogen economy'; and the transmission and storage of the energy produced.
As well as publishing high-quality peer-reviewed research, Energy Materials promotes discussion of issues common to all sectors, through commissioned reviews and commentaries. The journal includes coverage of energy economics and policy, and broader social issues, since the political and legislative context influence research and investment decisions. 
